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DETAILED ACTION 

1. Claims 1, 8, 10, 11, 13, and 15 are pending in the application. Amended claims 1 
and 8 have been noted. The amendment filed 6/4/2009 has been entered and carefully 
considered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 8, 10, 11, 13, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takahashi et al and Sasaki et al. 

Takahashi teaches a CVD method for preparing a metal sulfide film comprising: 
vaporizing metal halide (FeCI 3 ) and a thioamide compound (thioacetamide), and 
reacting the metal halide with the thioamide compound at atmospheric pressure in a 
heated film forming section to produce a metal sulfide film (pyrite FeS2) on a substrate. 
The growth temperature may be 723-823 K (450-550 °C) (Abstract, p. 2346-2347, Table 
2). The specification states that trimethyltriazine is formed from thioacetamide at around 
400°C (p. 12, lines 3-5) and that a suitable growth temperature may be 350-450°C (p. 9, 
line 12). Therefore, the method of Takahashi would have inherently formed a triazine 
compound (trimethyltriazine) since it uses thioacetamide as a precursor within the 
specified range of growth temperatures. 

Takahashi does not teach a growth temperature of 375-425°C. 
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Sasaki teaches that recently single phase pyrite film (marcasite- and pyrrhotite- 
free) was prepared by a low pressure MOCVD process. The high partial pressure of 
sulfur and high temperature can be a critical factor to prepare pure pyrite and once 
these conditions were satisfied, pure pyrite phase can be prepared by other methods. 
The Fe/S flux ratio and temperature were adjusted to form a marcasite- and pyrrhotite- 
free pyrite film. A pure pyrite film may be formed at temperatures higher than 300°C and 
at a Fe/S flux ratio higher than 6.8 (p. 1 193-1 195). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention by applicant to adjust the Fe/S flux ratio in the process of Takahashi as 
suggested by Sasaki in order to form a pure pyrite film at lower temperatures, such as 
within the claimed range, especially since Takahashi is concerned with forming single 
phase pyrite and the relationship between the growth temperature and the partial 
pressure of sulfur can be extrapolated to other known methods of depositing pyrite for 
solar energy applications as evidenced by Sasaki. 

Thus, claims 1,8,10,11,13, and 1 5 would have been obvious within the 
meaning of 35 USC 103 over the combined teachings of Takahashi and Sasaki. 

Response to Arguments 
3. Applicant's arguments filed 6/4/2009 have been fully considered but they are not 
persuasive. Applicant argues that the disclosures of Takahashi and Sasaki, alone or in 
combination, do not describe all the limitations of the claims including CVD at 
atmospheric pressure and at temperatures between 375-425°C. The examiner 
disagrees. Takahashi discloses a method of depositing pyrite using CVD at atmospheric 



Application/Control Number: 10/525,443 Page 4 

Art Unit: 1792 

pressure (Abstract) and Sasaki teaches depositing pyrite at lower temperatures by 
adjusting the Fe/S ratio (p. 1 194). It would have been obvious to adjust the Fe/S ratio as 
suggested by Sasaki during the method of Takahashi, especially since Takahashi uses 
a Fe precursor and a S precursor, in order to form single phase pyrite at lower 
temperatures. Thus, the combination of Takahashi and Sasaki teach all the limitations 
of the claims. 

Applicant argues that there is no suggestion or motivation to combine the 
temperature ranges suggested by Sasaki, which are related to low pressure MOCVD, 
with the disclosure of Takahashi, which is related to atmospheric pressure CVD. The 
examiner disagrees. Although Sasaki discloses a low pressure CVD method, Sasaki 
also teaches that high partial pressure of sulfur can be a critical factor to prepare pure 
pyrite and once this condition is satisfied, pure pyrite phase can be prepared by other 
methods (p. 1 193, col. 1 ). Sasaki also discloses a relationship between the Fe/S ratio, 
the growth temperature, and the phases of pyrite (Fig. 1-3, p. 1 195, col. 2). Thus, it 
would have been obvious to one of ordinary skill in the art to use the relationship 
between the Fe/S ratio and pyrite phases disclosed by Sasaki to adjust the Fe/S ratio in 
the process of Takahashi in order to deposit a single phase pyrite film at lower 
temperatures, especially since it would be easy to adjust this ratio given that Takahashi 
uses separate iron and sulfur precursors. 

Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elizabeth Burkhart whose telephone number is 
(571)272-6647. The examiner can normally be reached on M-Th 7-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Elizabeth Burkhart/ 
Examiner, Art Unit 1792 

/Timothy H Meeks/ 

Supervisory Patent Examiner, Art Unit 1792 



